Sampling calorimeters can be finely segmented and used to detect showers with high spatial resolution. This imaging power can be exploited at future linear collider experiments where the measurement of jet energy by a Particle Flow method requires optimal use of tracking and calorimeter information. Gaseous detectors can achieve high granularity and a hadron sampling calorimeter using Micromegas chambers as active elements is considered in this paper. Compared to traditional detectors using wires or resistive plates, Micromegas is free of space charge effects and could therefore show superior calorimetric performance. To test this concept, a prototype of 1 × 1 m 2 equipped with 9216 readout pads of 1 × 1 cm 2 has been built. Its technical and basic operational characteristics are reported.
The use of the tracking information reduces the dependence on is read out either when it is full (self-trigger mode) or upon the 128 arrival at the chip of an external trigger signal (trigger mode).
129
The high gain shaper is connected to the low and medium
130
threshold discriminators and has a dynamic range of 200 fC.
131
The low gain shaper has a linear response up to 500 fC and is
132
connected to the high threshold discriminator. 
Shaper gains and noise

191
The gains of 9216 channels are distributed around a mean 192 value of 7.0 DAC/fC (high gain) and 1.6 DAC/fC (low gain).
193
The channel to channel variation in both cases is ∼ 2 % RMS ing at a moderate gas gain (≤ 1000).
225
In a semi-digital calorimeter, the values of the medium and 
X-ray tests
230
Counting experiments are performed with an 55 Fe 5.9 keV (peak 1) and the escape peak (peak2):
where the parameters (R 1 , R 2 ) are the rates at zero threshold,
264
(t 1 , t 2 ) the inflexion thresholds at the peak maxima and (∆t 1 ,
265
∆t 2 ) are proportional to the peak widths. In order to reduce the 266 number of parameters fitted to the data points, the following 267 approximations between the two peaks are used:
where f is the fluorescence yield of an excited argon atom [24] .
270
Noting E 1 and E 2 the mean energy of the photopeak and escape 271 peak:
and Equation 1 becomes:
After the fit, all hit rates converge to roughly 8 Hz at zero thresh- 
Mesh voltage scan
289
The smallest detectable charge is deduced from a measure- 
Position scan
314
The uniformity of the gas gain and of the low threshold can to 320 V at which an average 55 Fe signal of ∼ 5 fC is expected.
324
Given the collimation of the source and the transverse electron 325 diffusion in the gas, the count rate is now calculated over 8 × 8 326 pad regions. 
Externally triggered operation
370
The contributions from beam muons, cosmics particles and scribed, resulting in a number of disabled channels of 10.
378
In Figure 13 , the counting rate of roughly one fifth of the 
Response of the six Micromegas meshes
416
The 1 × 1 m 2 prototype was moved across the beam to mea-417 sure the MIP efficiency and hit multiplicity of the six ASUs. as the probability to have at least one hit in the search region:
and the hit multiplicity m as the average number of hits in the 447 search region provided there is at least one hit in the search 448 region:
where N i is the number of events with "i" hits and N t the to-451 tal number of selected events. Efficiency and hit multiplicity 452 were calculated for the six ASU and for the three thresholds.
453
High efficiency and low hit multiplicity were achieved for the 454 low threshold, with little spread from ASU to ASU (Table 2) .
455
Medium and high thresholds were set to 2 and 10 MIP respec- 
Effect of the peaking time
467
The MICROROC chip was designed for various MPGD ge- larger than 95 % can be maintained by increasing the gas gain.
489
This is illustrated in Table 3 where the voltages for 95 % effi- 
Impact of dead zones between ASUs
506
Non-instrumented areas inside the prototype amount to 1.5 % 507 of the total area occupied by the six ASUs (96.9 × 97.4 cm 2 ).
508
Another contribution to the prototype inefficiency may come By extrapolation of the inner pad occupancy to the ASU 527 edges, the number of hits there is 20 % lower than expected.
528
The number of pads at the ASU edges is 936 which implies of the iron block and the 1 × 1m 2 prototype.
558
Compared to the halo of the shower, the core has a higher en-559 ergy density which explains the probability variation with dis- to the DIFs where they are digitised with a 12 bit resolution.
578
The analogue readout was tested in the muon beam. The Lan-579 dau distribution as measured on roughly 100 pads and corrected 580 for channel to channel pedestal variations is shown in Figure   581 18 (top). By applying cuts on the passed thresholds, the signal 582 distribution is cropped from zero to the threshold value. The 583 latter is thus measured in unit of charge (Figure 18 ) or in unit 584 of the MIP value which is a natural energy unit in a calorimeter.
585
Threshold and MIP values are determined using the following 586 parametrisation of the charge spectrum: 
Power-pulsing of the MICROROC chips
599
The MICROROC chip can be turned on and off rapidly ac-600 cording to an external timing signal (e.g. the accelerator clock).
601
When the chip is turned on, an external programmable delay 602 is applied before any detector signal can be recorded to the troduces little dead zones (∼ 1.5 %) and allows to achieve an 624 overall thickness of 9.5 mm and a constant drift gap of 3 mm.
625
Thanks to adequate discharge protections and low noise front- 
